Inhibition of nitric oxide synthase prevents hyporesponsiveness to inhaled nitric oxide in lungs from endotoxin-challenged rats.
Inhalation of nitric oxide (NO) selectively dilates the pulmonary circulation and improves arterial oxygenation in patients with adult respiratory distress syndrome (ARDS). In approximately 60% of patients with septic ARDS, minimal or no response to inhaled NO is observed. Because sepsis is associated with increased NO production by inducible NO synthase (NOS2), the authors investigated whether NOS inhibition alters NO responsiveness in rats exposed to gram-negative lipopolysaccharide (LPS). Sprague-Dawley rats were treated with 0.4 mg/kg Escherichia coli O111:B4 LPS with or without dexamethasone (inhibits NOS2 gene expression; 5 mg/kg), L-NAME (a nonselective NOS inhibitor; 7 mg/kg), or aminoguanidine (selective NOS2 inhibitor; 30 mg/kg). Sixteen hours after LPS treatment, lungs were isolated-perfused; a thromboxane-analog U46619 was added to increase pulmonary artery pressure (PAP) by 5 mmHg, and the pulmonary vasodilator response to inhaled NO was measured. Ventilation with 0.4, 4, and 40 ppm NO decreased the PAP less than in lungs of LPS-treated rats (0.75+/-0.25, 1.25+/-0.25, 1.75+/-0.25 mmHg) than in lungs of control rats (3+/-0.5, 4.25+/-0.25, 4.5+/-0.25 mmHg; P < 0.01). Dexamethasone treatment preserved pulmonary vascular responsiveness to NO in LPS-treated rats (3.75+/-0.25, 4.5+/-0.25, 4.5+/-0.5 mmHg, respectively; P < 0.01 vs. LPS, alone). Responsiveness to NO in LPS-challenged rats was also preserved by treatment with L-NAME (3.0+/-1.0, 4.0+/-1.0, 4.0+/-0.75 mmHg, respectively; P < 0.05 vs. LPS, alone) or aminoguanidine (1.75+/-0.25, 2.25+/-0.5, 2.75+/-0.5 mmHg, respectively; P < 0.05 vs. LPS, alone). In control rats, treatment with dexamethasone, L-NAME, and aminoguanidine had no effect on inhaled NO responsiveness. These observations demonstrate that LPS-mediated increases in pulmonary NOS2 are involved in decreasing responsiveness to inhaled NO.